.59. (C Ar ) , 128.00 (C Ar ) , 128.60 (C Ar ), 128.70, 142.27, 158 .13 (C Ar ); IR (neat) 3614, 3419, 3271, 1599 , 1511 , 1327 , 1254 , 1181 H 11 F 3 O) : C, 68.18; H, 4.20; Found: C, 68.35; H, 4. 22.
4-{(E)
-
4-[(E)-2-(4-hydroxyphenyl)ethenyl]benzonitrile (3e):
green solid, 182 mg, 44% yield, mp 218-220 °C. 1 H NMR (Acetone-d6) δ 6.87 (d, J = 8. 7 Hz, 2H, CH Ar ), 7.1 (q, J = 49. 5 Hz, 2H, CH=CH), 7.38 (d, J = 9.0 Hz, 2H, CH Ar ), 7.51 (q, J = 12.9 Hz, 4H, CH Ar ); 13 C NMR (Acetone-d6) δ 114.0 (C Ar : C, 81.43; H, 5.01; N, 6.33; Found: C, 81.15; H, 5.00; N, 6 .34.
4-[(E)-2-(4-methoxyphenyl)ethenyl]phenol (3f):
yellow solid, 112 mg, 47% yield, mp 206-207 °C. 1 H NMR (Acetone-d6) δ 3.79 (s, 3H, CH 3 ), 6.83 (d, J = 8.7 Hz, 2H, CH Ar ), 6 .91 (d, J = 9.0 Hz, 2H, CH Ar ), 7.00 (s, 2H, CH=CH), 7.41 (d, J = 8.7 Hz, 2H, CH Ar ), 7.48 (d, J = 8.7 Hz, 2H, CH Ar ), 8.44 (s, 1H, OH) ; 13 C, 69.70; H, 4.60; N, 5.81; Found: C, 69.87; H, 4.60; N, 5. 80. : C, 79.16; H, 5.62; N, 7.10; Found: C, 78.88; H, 5.61; N, 7. 12. 
4-[(E)-2-(2-naphthyl

2-Chloro-4-[(E)
Synthesis and data of 4-[(E)-2-(4-aminophenyl)ethenyl]phenol (3m):
SnCl 2 (4.4 g, 6.4 mmol) was added to a solution of 3g (3.0 g, 1.24 mmol) in EtOH (10 mL), followed by the addition of conc HCl (0.6 mL). The solution was brought to reflux for 3.5 h and cooled to room temperature stirring overnight. Aqueous NaOH 2 N was added to adjust the pH to 7. After standard workup with CH 2 Cl 2 (30 ml), crude product 3m was obtained and was used in the following step without further purification. Brown solid, 156 mg, 60% yield, mp 250 °C dec. 1 Anal. Calc. (for C 14 H 13 NO) C, 79.59; H, 6.20; N, 6.63; Found: C, 79.29; H, 6.21; N, 6 .61.
General procedure for the preparation of esters 4a-f and 4h-p. K 2 CO 3 (4.4 mmol, 619 mg) was added, at room temperature, to a solution of phenol 3a-f and 3h-p (1.77 mmol) in DMF (5 mL). The mixture was heated gradually to 60 °C for 30 min and isobutyl 5-chloro-2,2-dimethylpentanoate (1.77 mmol, 355 mg) in DMF (5 ml) was added. After the mixture was stirred for 5-12 h at 60 °C, the solvent was removed under reduced pressure. The residue was partitioned between EtOAc (10 mL) and 2N NaOH (10 mL). The organic layer was dried over Na 2 SO 4 and concentrated under reduced pressure. The solid was purified by column chromatography on silica gel (eluent cyclohexane/ethylacetate, 9:1) or recrystallized from n-exane, giving the desired ester 4a-f and 4h-p. C, 78.65; H, 8.25; Found: C, 78.68; H, 8.22 . C, 67.34; H, 5.91; Found: C, 67.30; H, 5.90. protocol, were carried out on all minimized ligand structures in order to obtain the global minimum geometry of each molecule, which was then used as the starting conformation for docking calculations with Glide version 5.8. [1, [4] [5] Threedimensional coordinates of PPAR (PBD ID: 2P54 [6] ) was downloaded from the Brookhaven Protein Data Bank. [7] PPAR 3D structure was submitted to the Protein Preparation routine in Maestro [1] that allows fixing the receptor structure, bond orders, adding hydrogen atoms, and ionizing charged residues. 11 water molecules were not removed as they occupy a pocket close to the binding region and are conserved in at least namely WAT 474, 475, 477, 478, 488, 493, 497, 505, 517, 546, 608 . Water molecules orientation was optimized, along with the overall hydrogen bond network, histidine tautomers and ionization states were predicted, 180° rotations of the terminal angle of Asn, Gln, and His residues were assigned, and hydroxyl and thiol hydrogen atoms were sampled. For each structure, a brief relaxation was performed using an all-atom constrained minimization carried out with the OPLS-2005 force field to reduce steric clashes that may exist in the original PDB structures. The minimization was terminated when the energy converged or the root mean square deviation (RMSD) reached a maximum cut-off of 0.30 Å. Glide energy grid was generated for the receptor structure using the crystallographic ligand as the centre of the grid as a reference.
Isobutyl 5-{3-[(E)-2-(4-chlorophenyl
5-{4-[(E)-2-(4-isopropylphenyl
2,2-Dimethyl-4-[(E)-2-(4-trifluoromethylphenyl
The size of the box was determined automatically on the basis of the ligand dimensions. The OH group of Tyr314, Tyr464 and Ser280 was considered rotatable during docking calculation. The global minimum geometry of each ligand was submitted to flexible docking in the previously prepared protein. The van der Waals radii for non-polar ligand atoms were scaled by a factor of 0.8, while receptor atoms were not scaled. A first docking run was carried out applying the Standard Precision settings of Glide, followed by the Extra Precision settings. Ten poses were saved and the best ranking pose for each ligand was submitted to a full minimization of the complexes applying the MM-GBSA module of Prime. [2] Resulting energy parameters were used to generate a custom scoring function using the Multiple Linear Regression method in Strike. [2] The automatic selection of the optimal parameters subset was allowed, using 3 factors.
The resulting model was cross-validated using the Leave one out method. SiteMap [2] calculation was carried out evaluating the ligand binding site of the 2P54 structure, using a more restrictive definition of hydrophobicity, a standard grid and the OPLS-2005 force field.
Details on the setup of the docking protocol. All stilbene derivatives, in the deprotonated form were docked in the crystal structure of PPAR with PDB ID: 2P54. This X-ray structure was chosen among available crystallographic complexes because of its good resolution (1.79 Å) and the structural similarity between the co-crystallized ligand and the studied compounds. Glide docking protocol was validated by the reproduction of the crystallographic pose of X-ray ligands. This preliminary analysis allowed us to evaluate the ability of receptor structure to correctly reproduce the Xray ligands binding mode. During docking calculations, conserved water molecules placed in a side pocket of PPAR 16 binding region, surrounded by residues Thr238, Ile317, Leu321, Met330, Val324, Ser280, were explicitly considered to avoid incorrect positioning of ligands: eliminating all water molecules, in fact, produced poses occupying mainly this pocket for most of the studied derivatives, probably because of conformational requirements of ligands. The reliability of predicted poses was assessed comparing them with available experimental structures and analysing properties of the binding site. The inspection of all available crystallographic ligands revealed as none of them binds in this side pocket.
Moreover the SiteMap calculation performed on the receptor to better depict the binding region properties, highlighted that the side pocket is large and amphipathic, differently from the main binding site that is exclusively hydrophobic (Figure 1) . yellow hydrophobic and cyan hydrophilic. Binding mode of the 5d ligand in the main and side pocket is reported.
